Cadherins, a family of Ca2tdependent cell-cell adhesion molecules, are transmembrane glycoproteins that consist of an extracellular, a transmembrane and a cytoplasmic domains. The extracellular domain contains four repeats with characteristic amino acid sequences (cadherin repeat), each consisting of about 110 amino acids, in all vertebrate cadherins identified to date (Takeichi, 1991; Magee and Buxton, 1991) . There are marked sequence similarities between different cadherin repeats, suggesting that they derived from a single precursor sequence by internal duplications (Hatta et al.,1988) . Recently the fat locus of Drosophila has been cloned and shown to be a novel member of the cadherin supergene family; the fat protein contains 34 tandem cadherin-like repeats in the extracellular domains (Mahoney et al.,1991) . The presence of cadherin-like repeats over a wide range of species suggests the remote origin of the cadherin superfamily and thus the family is expected to comprise a large number of family members with diverse functions.
To search for further members of the cadherin superfamily in protein databases, a computer-assisted search for similarity was carried out by a method developed recently (Kuma et al., 1991) . On the basis of the alignment of the amino acid sequences of 90 different cadherin repeats from 15 known members of the family, we selected six different segments that are strongly conserved among the sequences compared (see Fig. 1 ). Each amino acid position of these segments is occupied mostly by identical or conservative amino acids, but non-conservative amino acids also occur with low frequencies. On the basis of the frequency of occurrence of amino acids at each position, a scoring system was determined for the initial search of the cadherin repeats. Applying this method to NBRF database (release 30.0), we found a cadherin-related sequence in the extracellular domain of the ret proto-oncogene protein, a receptor type protein tyrosine kinase whose ligand has not been determined (Takahashi et al., 1988 (Takahashi et al., , 1989 .
A dot matrix comparison (Toh et al., 1983) between the ret protein and members of the cadherin superfamily revealed a marked sequence similarity (data not shown). The amino acid sequence of the ret protein was aligned with those of 12 vertebrate cadherins as well as those of four homologous repeats of Drosophila fat protein (Fig. 1) . The ret protein shows 20%-31% identity with the cadherins compared. These similarities are statistically significant; the probabilities Pr.'s that the observed similarities occur by chance (Toh et al., 1983) are in a range of 10-3-10J11. The similarity with chicken T-cadherin is particularly Position numbers of the first and last amino acids of the aligned regions ned re 'ons are shown in parentheses. Amino acids that are identical with that of ret are boxed. %, percent identity between ret and each of the family members; Pr, the probability that the observed similarity is realized by ~ chance 1.0E-11, for example, represents 10 remarkable (31% identity and Pr. =10-11). In the aligned region, 14 amino acid positions are identical among the cadherins and the fat protein compared, of which 11 are preserved when the ret protein is included for comparison. Furthermore, two motifs DXND and DXD, which are thought to be putative Ca2+ binding sites (Ringwald et at., 1987; Ozawa et at., 1990) , are conserved in ret. From these results, we conclude that the ret protein is a novel member of the cadherin superfamily.
